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Following our telephone conversation on 13 February 1974
I spoke with one of my colleagues on the availability of 25X1
- informaticn cn Scviet o0il and gas reserves. #e iniormed me
} that he had made some collection effort and had drawn up some
i rough notes on the results of these efforts./

! If you have any questions you can direct them to

| | who can be reached on| |- STAT
§ Sincerel
. 25X1A 4

Enclosure: :

. ( as stated) - 25X1A
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Gennral Baciz

There is no way to equate precisely Soviet reserve claccificaticns

for (A), (4 + B) or (A + B« C1) categories to the US concept of proved
. reserves. Soviet definitions, unlike the US concept, do not, srecify that

the reserve. rust be cemmercially exploitable v-ith availabtle techrology
and. equipnment, Also » l.he dens*uy of the exploraton ¥ frell net"or on any
structure is rn.la"b::velj more sparse in the USSR than in the US. Soviet
A reserves can usually be treated as available reserves established
t;n'ough drilling, wnile B and C; categories are less probable and they
are inferrsd by the extrapolation or interpolation of known subsﬁrface
data 'to progressively larger surrounding areas., Prior research on
Soviet reserves has p*‘oduced the following observat:.ons to date:

). The publlcat:.on of' natural gas reserve data in the USSR appears

to be unresiricted and encouraged, while the disclosure of crude oil

reserve data is prohibited by the State Secrets Act of 1947.
2. A searc}_u of Soviet literature will provide two basic types of
deta which can be used to estimate crude oil reserves: the publication
{ of periodic link relatives that can be used to chain bits of information
i from the past to the present, and reporting of ratios of reserves to )

production (R/P). For example, Vrychka (3aku, 16 June 1971, ». 2) stated

that explored reserves of oil increased 1.7 times in the past 10 years

(1961~1g7C). Iata gleaned from Soviet literature,were prescnted by the Nationnl
's

Fetrolews Councilsin a 1522 report which indicated e xplored (A + B)-oil reserves

e s =

Approved For Release 2006/09/26 : C'IA-RDP85T00875R001900010195-2



Approved For Release 2006/09/26 :, CIA-RDP85T00875R001900010195-2

e 2 deged

constizuied 2 20-rear supply, or scm2 3 billion tens as of January 1, 1Sol.

Yore recertly liaftrancyva rhesyalizivo {Io. 6, 1952, p. 1-8) reported that

the R/? o1 Jaruary 1, 1048 kad cdeclired 33 since 1955 (i.e., from more
than & 25-year suztly éown to a2 litile more than an 13-year supply) and
185 since 1981 (i.e., down to & little more than a l5-year supply).

3. Anotxzer published indicator, the average discovery"rate of oil
or gas rer meted of exgloratery drilling, is _ess useful in estimating
reserves becau sewhe, o.rzlLr‘.\ tase used in the So'net comnutatlon almost
never agrees with the published figures for exploratory d;'iuing.
Anperentlr no distinciion is made between oil and gas deep well reterage
\

end shellow stratigraphic reconnaissence tests, limited to 300 meter

depths. The 1970 Scviet Statistical Yearbook (p. 186) reported a total
of 26.6 rillicn reters of exploratory dGrilling for the 1966-1970 period.
A trade journal I2fbrenik  (io. 3, 1971, p. 3) indicated that only 15.2

millicn raiers of dzep exploratory wells were drilled during this

period., Another journrel article infexrs that some 6.6 million meters of
exploratory drilling for oil were recorded during 1966-1970 and that the

discovery raie increased to 220 tons per xeter from 169 tons per meter

3,

during 1951-1945 fafiezazovara Gecloziva i Geopiziki (No. 1, January

1971, p. 2-T). The lower disccvery rate mey have applied to additions

of only A + 3 reserves durinrg 1661-1045, and the higher rate to

A+ B + Cy ressrves during 1956-1970. vhereas, cumulative oil production

amounted to 1l.5% billicn tons during the last § year plan, the announced

iscovery rave (220 tons X 6.6 millicn reters) would indicate that only
.

1.5 tillicn tons was Tound. This draw-down of oil reserves agrees with
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~i3cs' remarks and it corresponds to similar statenents
2ée for the 1551-1%35 period. The IFC Reportf 1952 Vol. II, P. 104-108)
estizzted tnzt crude oil w2s disgovared at an average rate of 55 toné per
reter of total drilling Zoring 1S4 -1650, and unproduced reserves of
A+30id erounted to 3.C billion tons, on January 1, 1951, The same
pethodolesy i_caxlm be used *o creck the published link relatives(‘ for
additions to oil reserves éuyrirg 1951-1970. If cruée oil reserves in
A+ 3B categorié; g:;z"‘e".»'.b;!' 11.5' ti::és between 1561-1965 and by 1.3 times
petween 1855-1970 as cizi=ed by the USSR, unpreduced reserves would have
remched 6.0 tillion zoms on Januery 1, 1971. &n estimate of 6.0 illicn
tons eprears nigh and it would contradict staterents t}h&‘b withdrawals
exceefed adéitions over +ha decade but the difference may reflecf; the
inclusion of C3 oil reserves & ter 1965. Also gross discoveries (total
crude oil produced plus net acéditions to reserves) would have amounted
to 5.55 btillion tons 35 2 vesult of 1014,133,000 meters of total drilling

which yields a similar discovery rate of about 53 tons per meter

.
d

throughout 19561-1570.

4. Unprocuced oil reserves of 6.0 billion tons on January 1, 1971
should represent the upder 1imit of a feasible range of Soviet oil
reserves. Lune lower 1:=i% r2n be derived from 2 1ink relative appearing
in vrskua (&pril 7, 1933, ». 1) which stated that oil reserves in the

USSR increased 3.3 times in the 1ast 20 years (19%3-1867). According

to Frefesscr Campoel!, Zasnomics of Soviet 041 and Gas, (P. 70), 1948

resarves wore teiween 0.5 and 1.0 tillion lens and thay could have
. . . - smms - z K
insreased to cnly &dbouv 2,0-3.2 tillion tous on Jjanuary 1, 1968, when

~.

Approved For Releasg 2006/09/26 : CIA-RDP85T00875R001900010195-2

©gme e




00 10w,

(4]

infleted by the coeffigiens of 3.3. Tnis estizacte zppaars To Te
because Compeell (p. Cl) previecusly estimated unzroiuced oil ressrves at

3.52 billicn tons in A B) catezcxies cn Jamuary 1, 1325, and the

Soviets iniiceze thess wesarves imerszsad by 1.3 tizes during 1523-1570,
or to 4.53 billicn tons en canuary 1, 1971, which would provide a more
reasonable lower limit to a feesitle range of 4.5 to 6.0 bi.l(‘lion tons of
unproduced "oil' 0'1 ..'T'am;_?..)r:,' l, 1571, L ‘ .
5. As 1nd:cated pie*fi'ouslﬁr, Soviet reserves efter 1965 may have
included 4 + B + 3 cztegories instead of Just & + 5 olass ficad
Since the literzzure is unciear ca this poiznt sczs corrsciicn Jor C)
reserves is desiravle, During the 1680's, Cy reserves azounted To
43%-59% of the total figure for A& + B + Cj reserves reachirg 59% on

~a—3

osti,

January 1, 1567, according to Zhoncmiie

(No. 3, 1988, p. 16-19). - Tne same jowrnal (Io. L, 1928, p. 7) furtkher
stated that LO3; of Cy o0il reserves were wrilien-oIf telween 1853-1967 as

a result of further exploratory drilling, Furtker-ore, two very proxinent

Soviet geologists writing in Ceologiza Nefii 2 Gaza (MNo. 11, 1957, P. 34-38)

reported that 315 of the A + B oil ressrves were also written off during

1961-1965 and that of the reserves claimed en January 1, 16856, no more than

75% in the A + B categories can e ccnsicdered confirzed. -
Correction of the estizated feasible range ci %.5-6.0 billicn teons

of unproduced cil and January 1, 1971 by such write-douns weuld yield the

Tolloving resulis:

CIA-RDP85T00875R001 900010195-2
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4,5 BTO (A + B on 1/1/66)
_+9 BIC = (A + B additiens in
_— 1965-1970 frem total
. additicns of 1.5 BIO X .0)
4.5 370 (A + B on 1/1/72) 5.4 BIO (A + B on,1/1/71)

.75 Correcticn fac..or for write-offs X .75-Correction factor for write-cffs

3.375 BT0 nroved on 1/1/71 | ae- 4.05 BTO proved on 1/1/71

'l-o . —

I

e

6. Netural gas raserves arzpzar to have increased most significantly
during 1965-1970. M.S. L'vov disclosed in his book "Resursy Prirodnogo
Gaza SSSR" (Moscow, 1952, . 53) that Soviet natural gas reserves in
A + B categories increased from 939 billion cubic meters on January 1, 1959
to 2,021 trillion on Jar.uary 1, 1966. Likewise, A + B + C1 reserve
increased frem 1,585 t;il]ion to 3.565 trillion cubic.in the seme period.
On Januery 1, 1957, the la t official Soviet estimate for A + B gas
reserves was reported at 2.189 tri]}li'on cubic met.ers and at the same
i:i.me A + B + Cj reserves wére"gii'en'as lr:.h-31 trillion. L'vov also
explained that tine raticnale tehind the inclusion of Cy reserves afier

V€. Pusure amerhizalien )
1955 (on p. 33) wos toicacilitate planning and investment decisions)\ By

1966, the reserves-preduction ratio in terms of A + B gas reserves in
most of the major gas producing regions of the USSR fell within a 10

to 15-year surply at the most. Accepted amortization schedules required
a larzer roserve base znd this led to the inclusion of the C3 category.

Hewever, the Ci regerve category has proven to be quite undependable and
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a subject of concideratle erkarrassmant., Inclusion of some Cp rascrves

resulted in a doubling of A + E reserve estimates, only to find that

actzal t)"sd:ct:.cn Taileld to reach the ..nt:.c:z.::..oed level. TFor exarple,

in the Vuzhiyl and Punz2 gas fields and in the fal.m,,'k ASSR and at

Sakhalin C3 reserves have been written down or disoribed asaunrell able.
Te Since 1937, uho Soviet gas reserves have bcen stat°d exclusively

. wo

in terms of A + B + Cic terora.es, and as of Ja'mary l, 1973, they were

claired *o e:;éeé&'ﬂg' trillion cubic meters. Only 3.3 million meters of

totel drilling were repcrted for all of West Siberia during ~1956-1970

according to Gazovara Tromoshlammost (Koo 5, 1371, Do 6-7), during which

’ time ebout 10 trillion cubic meters of gas were claimed to have been )
found in only 8 laxge gas cdeposits. However, Neftyanix (No. 1, 1972,
Pp. 3-5) cited that exploratory érilling had teen effectively discontinued
after 1938 because of rrohititive costs. The total of 3.3 million meters,

wien adjusted for the drlll:.ng of some 1,200 development oil wellsv (about

2,000 peters deep) in the'i;:iddle Ob region, would infer that exploratory
drilling could not have exceeded some 400,000 meters during 1966-1970.
Assuming the discovery cf 16 trillion cubic meters of gas in .this region
during the same period, the drilling of only 400,000 meters would infer a
discovery rate of 25 million cubic meters per meter of exploratory drilling

which defies credibility., In Gazovaya Promyshlemnost (Ho. 3, 1971, p. 6)

a discovery rate of 1h.5 million cubic meters is claimed during 1956-1970,

with 615,200 meters of exploratory drilling in West Siberia in contrast

-

with 2 natiomvide, average cof 1.3 million. Trevi ously, however, the same
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Sournal (s, 1, 1371, p. 1-2) clained 2 &iscovery rate of 202,200 cutic

reters (A ~ B) for 18481.1€35, ard an increase to 1.053 million (A + B + Ci)

Despite lirited explorziory drilling and possible exagserated discovery
: [}
A
rates, the role of Cj reserves has assumed a much greater significance in
"eamrercial® reserves (A + 3 + C3) of gas since the =@id 1930s, as shown in

the following tabtulation: -

Reserves of Naturzl Cas

Billion Cubirn Maters

. Year A+ B A+ B +C3
1958 988 1,585
1959 . 1,667 ‘ 2,202
9% - - - 1,885 T 2,336
81 2,015 2,547
162 1,9l2 2,786
. 1983 - 2,090 3,062
| . 1954 2,091 3,220
| v 1955 2,021 T 3,565 .
i . | 1586 2,188 I,431
} 1957 LA 5,100 -
‘ 1553 A 7,753
: g9 TA 9,200
' - : 1570 1A 13,000
| 1872 XA 15,000
. - |
: ' w72 A 16,000 ,
1374 WA 19,c00
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68 ECONOMICS OF SOVIET OIL AND GAS

The 1940 plan for explorstory work set as a “argat the d':s:me.-\' of
fifty-Qve new structures (compur cd with th.: annuzl e of about 230
for yeur in tie finst fve yours and compiaiion of e\;"..):'*u\n
on twents-four strusturss to the for deep
drilling (compared with 75-1C3 7
prewar peried the emphusis in th
and such geophysical work as wus c‘o 18 was oriented more 10
gional studies than to the preparation o st rustures for cezp d"...
gcoph\s cal work in 1940 was by methods other than seisric,
 seismiic crews sent out in 1950 prob
" years, and thay were working wit

titey wouid be reud
in the posinar pericdl i the

SI2STS Was 0N ::om sienl work,

i

ably represent no more 1h.m nine crew
7 reiatively unproductive equ.;-:ncn:
t of szismic craws at work in the

mbe

-I.

United States was lSl (APL, Petrclewen Facts cnd ﬁg.lns, 1953 ed). Ex-

ploratory drilling reached its p'e&\.xr 2at in 1936, and in 194D ealy 359
exploratory welis woie drilled, and vary faw of thesz could have ::e.
prospscting weils: over hall of the footage of that year wis drilled in
Auerbaidzhan, and oniy 33 of the 133 araas drillad were naw prospects
(Lisichkin, 1958, p. 33).

During the Second Weorld War, ctploration operations at first fell

rastically, and then with the cssistance of land-Jease supph s £O5e toward
the end of the war. By 1936, tha ganeral lavel of exploration seems to have
been somewhat above the 1940 iavel. From tha tpe at on, all the indicators
of exploratory work show a rapid and continued rise. There was a sirong
shift toward seismic geophysical work, the number of structuras pr

tper year rose, and the numbsr of structures on which dezp & was
ibeing-donz rose far above the prawar lavel. The exploratory =3ort was
2 share of

“shiﬁed geagraphically 1o rew areos, untouched before, end the
‘prospecting weils increased. Aliogsther the Russians were now teking
‘exploration seriously, and devoting much more efort to it.

O1L RESERVES
Although lh"‘t 15 'Ib'.:nd:nt information of gas reserves, Lnformatxon

—-
onox(r

\_'-:ger. Ti' ua" which .m st

.-bl\ n i3 olten cor “"O-H
‘23 in Nattonad i <
vol. ll, p 105, I have ar
conzept of proved reseraes,
L ST e e e i s
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Taoet 8. Sustivt OiL ResrrvLs
()0 fe031)

Cazagnriss
Dute — e e s
(as of Januazy 1) A A= A=L-C
1937 2307 §437 KR
1938 n.a. TS £ X)
1940 n.a, n.a,
N not available, %

Sources: PKN, 1339:8, p. 1485 NAA, 1939:4-5, p. 16; Vostochnaia nefs®, 1940:4, p. 4; Th.rd
Five Year Plan, p. 170,
feserves prob'lbh: did 1 not evesed sbout 1 billion_tons i 1940, but it is

unh}.cl) that much trust can_be put in shese prewsr reserva ¢
For the’ po;muu pmod thare ara numerous st. m.-n::rzs oo

centage increasas in resarves. Mosp of statements are ar::': guous in
that they do_not spacify clearly whzt "e’ 2oncsnl is mvonied. The
usual reference is w0 prw-'--w-".. 2

plored) reserves, or both. Thes
classification, but it is F""'" cle

l'
wa -

2 ¢ ne 'nl\' r:“er 19 the A.
concent, When all these statements ere kaked together, the index- shown

in Table 6 is the result. There are many suspicious things about this saries,

and many additicna! bits of information are not cons.st.nt m:‘x u.
Later in this chapier it is estimated thatthe

Unj3aon Januaey Toio A, Sav2 T2 2nout 2 ‘:

2 of Table b 1o u sam2s
aes thut A — B 2

wong which {3 {sc
o8

fgUTe can 02 Uit sopeert
terms. This feads to some ridd
were only a litsls oser 3 J
claim that thav_wers 9\)7 :
hand, if it is assumed th:u -\ B .-:..’\LS in 19~0 nans were at 1.

tons on January |, 1931 6 4 bllllo'\ tons oh January I. 19.,0.
tion tons on January | l_9(_:;
ent with_other informtion. Thcv wo::i:l mean gross additions to A =B .,
reserves in the Fifth Five Year Plan (1951-35) of about 4.2 billion tons.
In this period the Russians claim 1o have discovered only 253 new degosits

of oil (new fields discovered plus new deposits discovered on previously
known ficlds), and avs Algrites resarves rar newlv discoverad derosit of oVvRL
16 miltion_tons is imrassinte,

PSR B RS

TFie answer to the ciddle muay ko thut the Hak hotween 1920 and 1935

L2

used in ll:;_co_:mr'.::::.m Q1. nAeN s wrong (U ds given i oony ong
souree). Or it may be thar prewar o s ot r;;;rv ’5 were «_:':::'l. exag-
gnmud St.xx ments Ll tidfe Was 2oout @ 13-19 veur suanly of A 5B
. e f .
. . '
.
. .
!
’ N )

¥

e

10195-2

ness € Tde

[ L
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: CIA-RDP85T00875R00190001 0195-2

R e




,_,.—Approved For Release’ 2006/09/26 CIA RDP85T00875R001900010195-2

oA i i s e &1 o edemm.d ta s Aasmet fetma APS Bhamui 1 4iiss dm Mm bt & At e
.
.
.

70 ECONOMICS OF SOVIET OIL AND GAS
TABLE 6. INDIN OF (IRG'VTH OF SOVIET Ott RESERVES (A + B), Jantany 1
January § Index .
. 1940¢45¢ maon Yo 80
1946 100.0
. 1947 . 1120
1948 1325
1949 149.5
1950 164.0
1951 192.7
. 1952 3330
1953 3n.
, 1954, . 423,
1955 - 471.6
. te. . i : 1956 2 biljun o2 510.0
o e . 1957 856
a e KN 1939 . v 598
. - 1961 3 bullun teus . 768
. . e Ses . 1965 897.
1966 (plan) - 1,017 . B
. . . 1966 (actual) L

. $Resenes o I:"u-m 1, 18£8, are reporied 25 *more than, 1.5 times Jopuary. 1, 1959" iy
: GNIG, 15 .Was fo_increass in 1965,
. 51945 "‘1 1357, Ketter, 19535, 7o, $ and 6: a fink between 1940 and 1958 i
R given in Opyt m-n.:;aru neftiozsii mestorazhdenis, Moscow, 1087, pp, 30-1. Statementic iy
NKbh, 1959:9, p, 2, and 1551:10, p. §, supply links 10 1959 ard 1964, 25t a s
. g GNIG. 1965:4, p. 7, to ¢
1

965, th-. gml for the Seven Year Plan was to ra.;c r2serves by 1.7
times, and this figuee is presumably the ratio between Janvary 1, 1959, and Januvary 1, 1965,

[

suzgusts that &

reserves in the vears immediately pm;:.din,_th:j cnndJYc_.ld_l\’ar when
: annual ¢ output was about 30 million tons, suzgest that A+ B ressrves
. : might hava baen 43 n_tons rather than so

+-U milion to r than | .l.hln".on.thc_otd;m(.l
; : : , .~... s claimed at the time.

As Soviet e\p'oratxon and production has moved eastward, the recional
L : : distribution of reserves has changed s‘w.rplv, as shown in Table 7. The
i . . } Yolga-Ural area has become predominant in reserves as in production.
7 though its share is likely te decline over the next decade. New reserves ure
being found in Central Asia, and Siberia. Also, in the older regions suc!:

as Baku and Krasnodar krai, exploration in deeper horizons and in oif-

. shore sites is once again revealing new reserves.

Itisa pll} to have so little information on the actual dypamics. of Sovict

reserves, in view of the 1mpormmc of’ the question of the cost of finding

NeW reserves, Ho ver, u is perfeetly clear that Savies Sultimate)” reserses
are large enot

res
o \up ort hizh levels of production for a Jong p.'rio-f of
tinie. Soviet” F35107

SIS cstimate that some 29.4 million square Kilometers
of th Garih's crust is overluin by sediments fuvorzble for the accundas

tion of oil. Of this they calculate that the Soviet Union has 11.3 milliva
square kilometers as against only 4.5 square kilomcters for the United

Approved For Release 2006/09/26 : CIA-RDP85T00875R00190
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EXPLORATION .n

Tante 7. DisTRISUTION OF SOVIET Ot R13ERVEs oY REGION, CATEGORIES A + R, Janvary 1
{rer cent nf' tatal)

) . Region 1937 1946 19%0 1958 1589
cod Volza-Usal 39 303 f29 sl 596
H Azerbaidzhan 647 421 80 107 15,60

Otser 3L 26 191 5.2 4.8 :

-Total 100 100 100 100 100 . r

s Caucasus. b H

Sources: Fedorov, Nes:ianve mestorostdenila Sovetskozo Soiuza, 1939, 2nad edition, p. 530;
md hcll'r. 1958, p. 6. The 1959 figure 1s from VE, 1959:12, p, 103, .

Statcs.' Even if ultimate reserves are not pracisely correlated with volume
. of sedimentary cover, the vast sedimentary areas of the Soviet Union im-
ply ultimate reservas several times those of the United” Utates. A recent ,
survey has conciuded that even given the extent to which 1J.S. oil reserves
have already bezn ézpleted (cumulative oil produstion in the U.S. through-
i ) : 1963 is a littlz over [0 billien LC"S comparad with LS billion in the ;
i N US.S.R), it should sl be possibie ta expand the present level of pro- - :
- . duction to Tover §0 mitlion ters ia 1975 (Sshurr. ef al., 1960, 60, p. 386).
. o
!

+ = S - wk .o 8

. m-

lns_gfar~a> it carencs on the avai of ofi resauress. the Soviet target
~  of 690710 m 930 at the 2nd Party Conars

2550

. - ... 1961 certainly shouid ¢ i : e £ it T Teeeei 4 Dinsme 4 vGptrTon
“The sadiments ia which m 3.0 ght to axist have been only lightly
touched by _exciorurury efort. One Soviet authority has estimatad cumu- :
) . lative drilling p;‘r square kilomster of sedimentary cover in the Soviet
Union at 8.7 meters as against 366 meters per square kilometer in the . . .

United Statas (V& 1962:1). If only exploratory crilling were considered,
the difference betwszn the two countriss would bs e.2n greater because
cvcploratorv driiling represents a smaller sharz of the total driiling efort :
in the U.S.S.R.than it doss in the U.S. Soviet exploratory effor. has been,

. concentrated in 2 re elatively small part of the potentially favorable area,

- especially in the Caucasus region and the Volge-Ural area. Azerbaidzhan,
.in particular, has had a very high density of exploratory drilling. With
only 6 per cent of the sedimentary cover, it has zbsorbed almost 20 per
cent of total exploratory drilling for a density of” 108.5 meters per square

; kilomcter compared to an average of 4.1 for the U.S.S.R. as a whole. In
A Siberia and Central Asia, densitizs are far below the average, ~

ver o

oot ein

. beereamiertn i

1 "This particular statentent is found in VKA 1962: 1, p. 2, but it ic also echoed in many
othier sources, Ge outsice the Sov et Union rate oviet situation as not quite

¢ ¢ 80 favorakiy relnt tre United States, According to ne Stetinger, the ULS, area

§ef sedimenary cover is aboat 6.4 muliun square Kiiometers compared 10 11,0 for the
USS.R,, Pratt, 1930, p. 232
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ECONOMICS OF SOVIET OIL AND GAS

-_"\’ —
-and Soviet W\fl‘:‘

Ul il e s
15 Y dov el (hess Tooan

. . PRODUCTIVITY IN EXPLORATION,

. + It is difficult to draw firm conclusions about discovery costs of Sovizt
oil or changes in productivity of*expinratory work over 1i me b::aus' se
=t litde information is avuiluble. The ..._.,&.«IO..: on ¢

bres make it virtuzlly imoossible for Sovist wiitars 10
% .. . And the statistics are no. organized 10 geazrate ziaguai: m:e rm
’ { effectiveness for eithar the cxplormo-v
V stagss. Such information as can be Soun:
{ evidence is far_from sz
% sugoasts thatdcds mot gnsv for the

N % \ ture of exploration eJactiveness.
bl

rrasa unol* nr its 3
15 raviewad

satistfactory it

neanma R0y

Discovery and evcluation of new prospects, Trhers is atirition at several
! - £

points, from the beginning of the search for gzolegical situations faver- .

. - able for the accumulation of oil ..r." gas, through the stage of drilling

- prospacting wells, (1) Ozly soms of the nswly dissovered structures are
selected for exploration by ¢ oio'_'n:'-l and z=o,.1\'s cal teckhzi

SO&T IGL‘S to ore.
pare them for explor':crv dnJm (23 Only a iraction of the st ructure

N e T

studied in detail are subjacted to exgloratory driflina. For example, by

i 1958 exploratory drilling irad baena begun oa only about 65 gar cent of

L structures prepared by geophysical methods in 1951-35, though a few
' : - " more structures may eventually bz driiied (GNIG, 1959:8. p. 4). For-strue-
. ..~ tures which had been, mapped by core drilling, the 2utrition rate is even
T =T higher. (3) Exploratory d uhr» frequently iveveals that the supposed
: .. ©  structure does not actually exist. This was what happzned in the cas: of
b : 37 per cent of the structures prepared by core driliing in the 1951-35
period and 20 per cent of those prc" ared by seismic methods (Keller,
-+ 1959, pp. 9-10). Until recantly, core driiting operations werd almost unis

2 ety versally limited to depths
=AUEL  of The equipment v,

e
- yoae

of about 30 mieters berause \""*' ca'*.mxlm"s
avi \1_"':;» ing =ad to te Gone en
formations overiving the tormations of interest. and in
structures mapped did not entend to the older st
to find oil.

Structures probed with prospecting wells do not zlway

vs
gas. In the first six years of the Seven Yeur Plan, 1,508 str

Apfower
sony cases the
21a in which it was hopad

centain oit or
::"m.’es were

PG S
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2 raad s ttie amdanidual deposit tither than the ficld; the In the |.1huh|im| tnlow, this resceve figurs has been entemited 1 uthce

ot bl depeanty i ny o January §, 1956, ounhfe  ber ;hmml dtes using the aeries in Totile 6 and estimates made o g dise

. A werghtod avery wrey i the Tast col i cuveries in cm:h five-ygar period since the Secand Wurld War by adiing pm-
e pasisy the 1958 outpit was 2.6 per conl of theic duction to net incrcases (all figures ure in millions of tons).

s, Outpat 1435 fur the U,

a8 on tams, implying 3: comtenty of 2, nsnuuum, . Adn Net . Gross
Respaming: tevnaralife contents vt At gapraninatey by rewows i Producti di: i
ungz cutmnbated astpat of i yeurs, The -ml‘!.m is it ——— ——— ——— e )
i the cummidation, Some of i dey : i Junuary 1, 1946 - i Al X5
ool ever i By .- 148 332 we1 AN
1, thated outp January 1, 1950 ns N . hoe 345
.\I-m.l.-u 1 fetme Saary B, 3956, anil e thacfore eadindalt from the ) 1,228 m 1,497 1 2
Diblhoe, Aci mane g v .uhm.u) vamprnise, output Bas beet cumnlated  January 1, 1936 ¢ 2,000 : Wl 38
cans sinee 1S, timale of preseat recoverable con- l 000 . 573 1,573 hryed
s o Al i i 1373 il e January 1, 1961 X I : 233
Ay this asmount wouhl vostespond o A b B reserves for the re- W 520 - 1“5. Py L3 q

e LS S B amder oo

Lt is uncertain, The books of GRZ l1uu.|l’yl 1966 % 3 n_‘ln u.

wi Lusssaty L, 1130, puoduably siowal s Friven it Jomhi £ ’:rwnnw—) r % K

m s clanitfed as 08w dee Q fs
- poetis Dot Do pxm[uu‘d 1t is assunsed bere that this woull be a negligible “Fhesd lcsnlu are quils ..--umcnl mlh n iumber ol ul her-
; dhtlosone, on reserves, According to Bienner, 1962, p. 77, average annual ing u
/ The net stegr is to adjust this 1o a comprehsive Spare for the USSR, in reserves in the perind 1951-55 were 256 times those of 194651, and in
ctlngrhan accoutad Tor 10K pes centof all A <+ Broscrves on January 8, 1956 60, 290 times the 19650 incroments, The same saHrce saye tlnl Il\g
1 e, 195K, . 6), whicl imakes the ol for th I 1,299 million supply of rescrves selative to output was just shig
tons. Lor the puepases of Turther caleulations, this is mumlu.l up slightly to  at the end of 1960 than it wis in 1946, The ligures abuve imply a sm.nll e
20 tatln tuns, + cling, but the departure fom his statement is shight.
N f/iz' .ml Jy 12 (vl ( W M 320t Y ho_er 295 Ulcathwed_whol coutide. e s
* [
Snrﬂam;,._‘;a.-, me (N Gecl N»‘”l 6oz Nl Mov, 1967 F£3Y.238 oo
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: ) Hettyancye Khaynsive Mol Jaw 155 4 R
" -
Stuce 1760 froduchem incioased bin? Than R Times
Chowm W2 a0 1o 3oTurte) beil™ Bescoves 10 AL
N E"S 1t verved L-\/ 517 and o 415G ‘; 70?. .
’ (4 e ,;,.L.:r,:a e t.;r %
20 e3wde ) L
. SR luc —m/—lm 7.(b-hl' ol Prriksctin w SIS SArAtLy
(.h.-.‘;n..ua Fr ester 20H0 Ve ) 17 % 3.0m él?’b..z’/" “ BbIWKA_ th Liear_p2 ot Fetacreeents €rfates

‘I I

..

R e

AL \
TaTkELar e (1011 H10) -.Nlaudld-nuhh‘ul i Gun oughhy frsmased l‘lr‘mr a;d (.33 g geres
(4

l\)mp...u().ﬂ 91t fa-v) qmes Jui 6. Yoot Chiet Tyumen GochsT

. ) "Erplirid Yess,ues of Crude b Tyumémcl,lno Tige saFFiceet T fuppeeT

A wnodent 7 o ~ise mioy, i il wil by
. - N TVestews s

SR LA LS e %
'

Approved For Release 2006/09/26 : CIA-RDP85T00875R001900010195-2

3500y Te Auabild carkond o v
LT IR 15, 1% evdec o yeach 1926 Sellb of 430+ 200 n.uf,

-

Tlawsy




. s

‘ -« oy, . T
) rlu..i. f.uT Iy
S
O L BXPCRTS
FROM THE
\
SOVIET BLGC
 Velume II
A Report of the
NATIONAL PETROLEUM COUNCIL
—1062—
g ‘

. Abproved For Release 2006/09/26 : CIA-RDP85T00875R001900010195-2

’ 51 ot

o
H

-
%




Approved_ For Release 2006/09/26 : CIA-RDP85T00875R001900010195-2

The cost of production of crude oil (and associated
1atural gas) varies widely in the USSR with rescect to location

- of cGeposits. By far the Cchearest cruce oil available in the

USSR is that obtained £Iom tha highly n*o lflc oil, fLelds of
the vrals- o’g —-Cuﬁvcrselj,”acnerentlv the r mo%t expensive
crude is that” orocuced on Sakhalin Island, as shown in the
following tcbulaticn: 32/ .

1958 UNIT COST OF
PRODUCTION AS" PERCENT

AREA OF 'DROD" TION OF THE NATIONATL, ZVERAGE
Bashkir ASSR (U*als -’o'gn) - 53.7
Tatar ASSR (Urals-Volga) . T L3946
Kuybyshev Oblast (Grals-Volga) . 42.1 . i
Ukraine SSR . ~ 153.0
Turkmsn SS=R . 165.0
Azerbayvdzhan SSR ‘ 217.0
Checheén-Ingush ASSR . 242.0

sakhalin Island 331.0

Most of the decline in the national average cost of
oduction has been possible through reductions in production
costs in the Urals-Volga, which have been amplified bacause of
the relatively high share these fields provide in the total
annhual output. The dacline in the cost of production at the

. fields of the Uxrainz have not been particularly significant

i

i
i

"from the Chechen-Ingush fields largely has been cancelled by

as the volume of production is only of minor proportion. Simi-
larly the effect of the 47 percent increase in production costs

the declining role which can be attributed to the output from
these fields. Fluctuations in the cost of production of crude
0il (and associated natu-.al gas) in the USSR by selected area
of production for the years 1950-58 are given in Table 3-26. -

L e ———

4. Reserves

T e e et e Mot 22002

any de_fln*tlve ing o*-:::.t;o*n on tnae a.uo.mt of proved reservas of
crude oil. SO"ID bas ~s_for estimating Soviet provec’t_..e. axrves
was clven to_ tnb 15, oil : 1ich touxed tho USSR in
August, 1960:; zni Ti_ s _resuliy of exanination Of tha. information
:.c:::mreo, &,t shato_td ';__; _consicdered that the current
p*ovcd cscrves/c*uﬁﬂ 011 production ratio in le Soviet Union

wEe on t‘xm o*cur o.. 22 to_ l_j/ S;ncc *‘u.n,' fu*thcr analysx.,

. e
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that this ratio mrohckly should ¥z reviscd downward, ¥0 20 to 1
for the poricd 19533-51. During the Seoven Vaar Plan,qghe croved
reserves of cr de oil are to increass v 1.7 times., 33/ I‘
this level is achieved, then the reserves/sroducticn rati n

‘
1965 (px,""ctlon in 19565 taken at the plannad level) “ould ke

on the order of 16 to 1. 7??"7'“7—:3'7:2“

The estimates of “roved rese:ve= oz crLcn oil in the
Soviet Union, as agreed on by the Committee, reflect these two
ratios and are as follows:

4
END OF YEA BILLIOY METRIC TONS
1950, ... '0.758
1. 521955, - . 1.416 - -
1958 . 2.264 -
1e80 2.953
1961 ' 3.320
. . 1965 Plan . 3.848

'S, Projections for the Future .

: ' In the last few years the Scviet press has reported
new discoveries of crude o0il in Sitoria zan
Peninsula lccated on the Eastern ghere of +he C
discovery made on the Mangvshlak Peninsula is co
USSR to be one of the impcrtant cisccveries of th
This discovery, describea as a multi-ziliion barrel field,
reportedly has some 40 pays, which are extremely corous and

... permeable. In addition, other discoveries have been regorted

' at Prorva, Barankul, ard Kenkiyak, to the north of +he

Mangyshlak Peninsula along the shore of the Caspian Sea. These
finds could support the .svelopment oz Western KazaXhstzn as a
leading o0il producing area.

=]

(D [0 ¢ I 1]

In October, 1261, the USSR announced plans for the
development Of Drocducricn 1 0of cruds Cil £S5 TERET ‘twenty-vear
period 1961-80, . By.. ne_close of this pericd, criis d6i
is to reach to 620-710 million_tens, =%/ with cuspus
intervening years to reach 390 rlllicn_tcns_inuiézo~‘“

f million tons in 1975. 22/ Although the Scviet oil imdu
in recent vcaru demonstrated its @dility to achiave
: levels of production, magnitude ©f tho cuss
. oil foreseen £ Snt tO wasyant a cic
’ ation of the ciort row £Uch & godl is to na
106
' o~ - - T
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First, it is apparcnt that
of crude oil must be Zound. 2as
Ao o

.authorities with reforence to rreatc PRI
oil ficlds in the USSR, .it may be est te

in-ground reserves in the terminal ysar of

15 timus the prcduction or about 10.5 billien tens (LSlng 1230

production as the mid-point of the range of 699-710 million
tons). Janvarv 1, 12 61 _reserves have been estimated at 20 ..

times 1960_ “*o‘“C ion, or 2.96 billicn tecns (21.6 billicn ~
barrels). XNaw finds, the*eLor 2, nust_amount o the 1n**°=se

in in-ground reserves of about 7 7.5 rillign t tcn _nlus 1h.er1w

production cn the order of §.3 billion tons, or atout 15.8

' billion _tons_ (115.3 billion barrels). From the ceclc~1cal ' .

information available, the’ COﬁﬂltuee concludes that there should
be at least this mucb oxl in place in the USSR. TFor comnar;son,
total U.S. crude oil reserves Iound and cdevelc?

seq-as of
January 1, 1962, were on ths orésr of 165 billien karrels, of
- which 67.8 billion barrels represented cumulative precduction.
A )

ke

. mavaer e

The 15.8 billion tons of ¢

of crude o0il vrocrammed to be
found duiing the 20-vear period 1961-80 represexts an impressive
task. wHeﬁ ccazared with oil finds sinces World wWags I3, TIom
19 throucn 1¢ 60, the USSR produces zhout 1 billion tons of '

c¢rude oil _and increased the terminal reserves &z 2.5 billicn
tons,. Thus new-reserves-ofd Lliden- . ms—were-found _in_
this period._

3

. Discussion of the érilling program envisaged for eI
- 1961-80 has been presented elsewhere in the rerort. It has x}; “L
—_—-‘- .Q,’_ l.

been stated that .the total exploratiod .érilling fcr crucde oil

7 7iaes-n1C &

and natural gas during 1961-60.will 22.150-15Q =illica msters T ' (41— 175 &t
and that gas exclcxeticn dxilling slone will z2alh-45 ~S—million ’,uu-|c~.ﬁ
neters. - Thus by difference an average value for crudza oil LA

exploration may be estimated as 78 million meters. Plans for
crude oil &eveloprment drillinc have not been announced publicly,
although it has been stated that a cotal of 150 thousand .
"development_and related' wells we would %e comoieied., IZ an

averuge well dﬁoth of 2,100 meters is assumed, then develoraent
drillxng rec"lrcﬂﬂnts would be 315 million mecer

With these assumptions, it is vossible to ccmpare the
Sovict expectations of discovery/drilling ratios with past
experience:

.Apbroved For Release 2006/09/26 : CIA;RDP85T00875R001900010195-2
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ITEX . 1946-60 1951-£93

Exploration Drilling (million meters) 29.40 78.00
Development Drilling (million meters) 35.40 (=st.) 215.C0
. TOTAL DRILLTXG .- 64.80 393.00
Cumulative Crudas 0il Production
(pillion metric tons) 1.¢0 8.30
Increase in in-ground proved reserves . o .
(billion metric ‘tons) - . 2.57° 7.50
TOTAL NEW FIXNDS-.(billion metric tons) . 3.57 15.80
- as R P T O
" Crude 0il Discoversd Der Mster of 1“""‘“:".‘1“".‘..‘,""”’
Exp_lg:;_a_»o*v Drilling (tons cter neter) 121.00 203.09

N

Crude 0il Discovered Per Meter of
Total Drilling (tons oper meter) 55-, 00 40.70

In the above tabulation, the apportionment ketween . :
exploratory and develcogment drilling Zfoxr 1261-80 is suszect,
as it indicates a substantially different ratio than the 15456-60
period. It is unlikely that the USSR should expect to £ind in
the future 203 tons of crude o0il per meter of exploratory
drilling, when past data show a discovery ratio of 121 tons per
meter--particularly in view of continuing reports that future
= fields are likely to be found at increasingly greater depths.
However, the rate of 40 tons of crude oil found per meter oOf
total drilling arpears reascnable and conservat ive v.nﬁn compared
with the 1946-60 experience of 55 tons per meter. It
possible that the 150 thousand wells defined as 'deve‘oc"ment
. and related", from which the development drilling estimate is
v derived, include some wells of a type that in earlier stetis-
: tics were considered as exploratory wells. Neverthsless, the
estimate of 393 million meters of total drilling Zfor crude oil
appears consistent with an independent Soviet statemant that
total oil and gas drilling during the 20-year period would reach
500 million meters.

It is probable that the USSR has nade realist:‘.c
estimatcs of the drilling eZfort required to achieve the future
production goals. Results during 1958-61 showed that producticn

! targets were exceceded although drilling plans werce not mgt.
v This situation will not necessarily continu: in the long-term
futurce and the USSR appareatly reccgniczes tihi.s fact., The

‘ Approved For Release 2006/09/26 : CIA-RDP85T00875R001900010195-2
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achisvements of the oil program tcday'are closely related to
the inding of a numier cI major dcposits during the 1%50°'s.
The oil industry may not e so Ifortunate in thz future.

As shown in Table 3-27, which represents the Soviet
estimates of the probable regiornal distrirution of production

" of crude oil in the USSR in 198), the Urals-Volga is to ccatinue

to be the major source of preductica, a +hough the share anti-

" cipated for 1980--slightly more than 50 percent--will reprasent

a decline from the current positicn. Although the likelinood
of finding new oil fields of major importance in the Urals-
Volga has been lessened, prospects of finding a large number of
medium-size and small-size fields are excellent. ‘A large
portion of the increase in production is expected to come fronm

an extension o existing 6il producing arezs, primarily through

deeper drilling in such areas as 3a%u and Groznyy, end from
improvements in petroleum technolcgy. -

\

' TABLE 3-27

. SOVIET ESTIMATZSS OF PROBABLE REGIONAL DISTRIBUTION
OF PRODUCTIC: OF CRUDE OIL IN THI USSR - 1930

.

MILLION ~ PERCENT
REGION METRIC TONS OF TOTAL
Urals-Volga . o 350 o 50.0 2/
West Siberia ) '
East Siberia ) 42 6.0 &/
Far East ) , e
Ukraine -— _ e Ta2 " 6.02/
Kazakhstan . ) o 35 : " 5.0 -Ei/‘
Turkmen 28 3-4.0 &/
North Caucasus ) '
Uzbek ) 154 - 22.0 ¥/
Kirgiz ) g '
Tadzhik )
Azerbaydzhan 49 7.0 27
TOTAL 700 &/ 100.0

as 40/ Mooi e wal, ez [I06
b/ By difference. '
¢/ Mid point of 690-710 millicn ton range.

.

In summation, it _is not feasible to forecast success
or failure of achieving the long range production goals. The
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PROCUCTIOYN PRCELEMS

Soviet producticn plans are ambitious for the coming
decade and heavily cdeperdent on successiul develcpment of
West Siberian oil and gas reserves. HMany p*oalc*s have arisen
that may have been overlooked in setting future coals,
including:

1) The adequacy, or quality of proved reserves.
2) The location of new reserves andé pipeline distances to markets.
3) The limitations of available »echnology and equiprent.
- Tee Ty . L300 (| Jén 7‘()

In 1980, the Soviets plan to Droduce 230 260 “million tons
of - 0il and 230-260 billion cubic meters of gas per year from
West Siberian ‘fields. e T

In January 1971, two eminent Soviet geologists indicated
that West Siberian oil reserves were inadeguate to support
production rates of more than 130 to 150 million tons annually,
which is about the level expected in 1976. Furthermore, outpuc
from the 3 largest producing republics in the Urals-Volga regicn is
expected to stabilize at 175 millicn tons per year curlng Mo71~
1975 pericd and then gradually decrease.

In 2pril 1972, Soviet 0Oil Minister V.D, Shashin disclosed
that during 1971-1975, 300 million tons of new produciag
capacity would have to be developed, including 147 million tons
for net growth anéd 153 million tons to offset depleted cacac#*y.

This is an excepticnally large reguirement in terms of prior
Five Year Plans. These \-“t"“-"“l CUGMITE MERTS have hedn Tevesid Lnce Siaw e ¥

"Producing Capacitv Requirements in Millions of Tons of 0il per vear

Depleted
5 Year Plan Net Capacitv Capacity Total
1961-1¢6G5 93.8 . 68.3 ) 162.1
196?—1970 110 91.1 (Plan) 195 (Plan)
1971-1975 (Plan) 147 153 300 ~3i0-320 - 2047
1976-1980 (est} 50-100 200-300 250-400

B o
R
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During recent vears, the Soviets drilled arproximately
4,000 wells and scme 1l million meters which has enabled crude
0il producticn to increase by about 22,000,000 tons annually.
The currcent relaticnship between new producing capacity and total
drilling is about 2 tons per vear rer meter,while the new
capacity per well ratio is approximately 5500 tons per year.
The announced requirement of 147 million tons of net capacity
during 1971-1975 would therefore imply a need to drill almost
27,000 wells and more than 70 million meters. As depletion of
old capacity increases, the drilling problem will become more
acute. ey e e

About 70% of the oil fields in the USSR are under water-
flood and normal rates of injection are .about 2 tons of water
per ton of oil extracted. Water injection occurs under pressures
which frequently exceed formation presses by a considerably wide
margin. :
* In February 1972, there were 1,360 producing oil wells in
West Siberia located in 10 fields which produce at an average rate:

of 108 tons per day.

* About 1200 producing oil wells were drilled in West Siberia
during the 1966-1970 period, or about 240 wells per year.
An unknown number of injection wells were also completed. 1In
1971-1975 the Soviets plan to drill 7-7.5 million meters in West
Siberia with 87 rigs, which is said to be 10% of the rigs in the
USSR. Most producing zones are 1800 to 2500 meters deep.

The largest* West Siberian oil field is Samotlor which is
expected to produce 50 to 70 million tons per year in 1975
and 100 million tons bv 1980° from 3000 - 7000 wells. This field
js said to contain over 2 billion tons of oil. Well yields
range from 33 to 900 tons per day but probably average less than
250 tons. :

West Siberian sandstor.e reservoirs contain considerable
amounts of clay in-filling which reduces permeability and water
encroachment is a serious problem. Otherwise reservoir parameters
reserble those of the Urals-Volga £ields and "coning" may ruin
many fields(xs. Rescrvoir pressures 200-250 KG/CM2 at 2200 meter
depths,  Porosity 16-32%, Permeability.200-1200 md),(gbu(c45 news

24 wot Tyumew Veseroirs are (ng-,ﬂ'oy- T Wrels Ual(t':;a De veniae 6’«:’:’5)

~~
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1975 Preduction Goals are

500 !illion Tons of 0il and 320 Sillion m3 of Gas

meeting 1975 and 1920 DVOQUCt101 aoals gnd maintaining a
10:1 Reserve-Producticn ratic based on 1961-1968 discovery
rates, recent plans and performance.

‘"

1969-1975 Periocd 0il Gas

Estimated Cumulative ; ' ‘
Production . . © ¥+2,834 billion tons 1.670 trillion m3
Coh el : e i
_Additions to AaB *
Reserves for 10:1 o
R/P 1/1/1976 5.000 billion tons 3.200 trillion m3
(i.e., 500 H57C x 10 vears and 320 BCH x 10 years)

7.834 billion tons = 4.870 trillion m3

Minus Uhproduced
A&B reserves 1/1/1969 =4.500 billion tons -2.500 trillion m3

Planned discoveries '
1269-1975 "7 3.334 billion tons 2.370 trillion m3

Divided by historic
discovery rates ~ 55 tons/m 110,000 m3/m

Estimated Total _
Drilling Requirement 60,618,181 meters + 21,545,455 meters

82,163,636 meters

Less 1269 + 1270 meterage -22,951,000

\

1971-19275 undrilled meterage

59,212,636 meters
over 5 yecars

Py bilean The ws '1//_, reached and Fell belece /"3:/ devm-Stie ¢/

Vs

/)nd.cc’ncn S b /szt{ and Commented 7 "/‘/""e - friey 72 177~

(973 / dpvtee € /lpnu.cb _4;7"13 /}/7 /S ney moinTarned USSR 4//
cui /“I (c.tld //_),( PP (/L“ e, 1776 IFE0 e A Livols - r/c f/»/—/
desfe?on s IT e Fo per vedves
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Assgmcd 1¢%0 Coals of 550 million tons of 0il ané 420 biliion
m2 of Gas

1969-1920 Perioad 0il Gas

Estimzted Cunulative
Productien 5.484 billion tons 3.570 trillion m3

Additions to AS3
Reserves for 10:1

R/P on 1/1/18El 5.500 billion tons 4.200 trillion m3
(i.e. 550 MTO x 10 years and 420 BCM x 10 years) 4
e 104984 N S 970

Minus Uro*’odx_ced See

. A&B reserves 1/1/1969  -4.500 est. 7 -2.500 est.

Assumed Discoveries -
1969-1980 6.484 billion tons 5.270 trillion m°
Divided by historic -

discovery rates 55 tons/m 110,000 m3/m

Estimated Total
Drilling Regquirement ... 117,890,909 meters + 47,999,091 meters

= 165.8 million meters

22.9 million meters

Less 1569 + 1970 meterage

142.8 million maters
over 10 years

]

© 1971-1980 undrilled meterage
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Eetimated & Actucl Production of Dil and Gas After 1960-1962

NPC Study

1971-75 Plan
(500 MTO Max) 2,153 million tons
(320 BCM Max)

1969-1975 prcduction 2.834 billion tons

1969-1980 production 5,484 billion tons

oil
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Cunmulative Frcduction 0il CGas

actual 1961-1%€5 1.024 billion tons 459 billion m3

actu.al 1966-1970 1.548 billion tons 81}9 billion m?

Plan 1971-1975 2.153 billion tons  .1.291 trillion m3

1969 actual ' 238.3 million tons ~ 1817121 billion m3
. 1970 actual 352.6 million tons 197.94 billicn m3

1,291 billion m3

& 1.670 trillion m3

& 3,570 trillion m3
gas

i —
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1960-1¢¢2 TC Renort Mathodoloayv for Estirating

0il and Gas Discovery Rates

Jan 196l-Dec 1968 Teriod 0il Gas
Curulative produntion 1.887 billion tons - .928 trillion r3
Additions to A&B 3
Reserves 1.500 billion tons .646 trillion m

Total Discoveries - - 3,387 BTO - ' 1.574 TCMG

S
chle

.a) Divided by Total
Exploratexry
Drilling 26.66 million meters

N

127.04 tons/meterl/ = 59,040 m3/meter

) Divided by Total

Meters Drilled 63.7 million meters (for gas only 15.0
: million meters)
= " 53,17 tons/meterl/ = 104,933 m3/m2/
(55) (110,000)

I7- NPC (1962 Vol IT p. 108) estlmated 121 tons/m of
exploratory drllllng and 55 tons/m of total drilling for
A&B reserves in the 1946-1960 period. Recently the
Soviets claimed 169 tons/m in 1961-1965 and 220 tons/m
in 1966~1970 for exploratory drilling and A&B&C reserves.
(Nefte Gazovaya Geofizika No. 1, Jan. 1271, p. 3-7)

2/ Gazovaya Promyshlennost (No. 1, 1971, p. 1,2) cited a
discovery rate of 202,000 n3/m of A&B reserves at a unit
cost of 1.06 Rubles for 1981-1%65. The rate was about
300,000 m3/m in 19592 and it declined to 110,000 m3/m in
1965. During 1959-1965, data provided by A.XK. Korturnov
and M.S. L'vov indicate discovery rates of 147,702 m3/n
and 150,500 m3/n respectively feor ASE reserves. More
recently, Gacovava Premychleanost (No, 5, 1971, p. 7)
cites a c*¢~0v~~" rate of 1,310,000 m</m for ALBAC
reserves for the entire USSR and ld,JOO 000 m3/m for
West Siberia during 1966-1970.

~.. R
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Patvolanm Danoziis of tha Wast Sibkarian Lowland

Area: This seodi
square kilomaoiters wa

—antarv basin contains som= 3,2 million
ich has been classifiied as follows:

a) 1 million im? is unprospective,

b) .5 million km- is slightly prospective,

¢) 1.85 million km3 is prossactive, and

d) at least 168 petroleum.:deposits have been
discovered to date.

Sedimentarv Rociks: According to qualified western ob-
- Servers as manv as 300 anticlinal: structures have been

mapped in:Tyumen. Most of the discoveries of oil and
gas have occured between 600 and 3200 meter dépths in
rocks of.pesozoic and cenozoic age.

a) Most of the oil deposits are located above
2400 meter depths in the shallow middle Ob
portion of the basin. Peservoirs have been
found in midédle and upper Jurassic as well
as lower Crataceous rocks -- Valangin,
Goteriv and Barrem -- which are basically
marine and coastal tyss saadstones.

b) Most of the natural gas deposits are located
above 3200 m . depths farther noxch in the
Ob Gulf region among cenomanian rocks which
are continental tvpe sandstones.

" ¢) Most deposits have several overlying producing
-zones, however, reservoir characteristics
change rapidly in the lateral plan due-to
intermittent clay and silt infilling.*

* Porositv may vary from 6% to 32%.
Permeabilitv'may vary from 50 md to 4000 md.

Reserves: AL least 5 billion tons or=35 billion barzels
OFf oil and 10 trillion cubic meters or 350 trillion cubic
feet of gan have been discovered (in the proved and
probable reserve categories) by drilling.

a) The largest deposits can be ranked approximately
as follows:

b e . . . 2

* Soviet geologists have intimated that the Tyvumen oil
deposits may be inferior to the Urals-Volaa reservoirs,
where many of the best Iields are associated vith

Devonian reefs, in addition to the sandstone, shale,

silt segquence wiich is ccamon to both oil bearing regions.
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0il Billion 30 ' Natural Gas' Trillion Ca Tt
Samotlo:: Y15 . Urengoy . 140-210
Federovo ?5 Medvezhye 55
Sosninsk 2 4 Zapolyafnyy ' 55
{Sosnimo-
Sovetskoye=- Yamburg ) . 35
Medvedyev)
Yubilenove . 28
" . Ust Balyk P 3 .
- Komsomplskoye . 15
Mamontovo F .3 ™ &8 '
, Zapadno-Su:gu£'5V* T2 | Gubkin . . . "2
f Pravdinsk 1.5 Taz 4
5 ‘ Urengoy 1.0 Messovaka 2
: (condensate) :
Pelyatkinskoye 2
Salym o7 ) C. .
. : . Vengapur 2
" Megion . 22

35.9 o ' . 350t

4. OQuality of the 0il and Gas Rasarves

a) All of the natural gas is of high quality
being 92%-98% methane Ior the most part and
it appears to be void of any inert and
corrosive elements. :

b) The crude oil of the eastern most fields near
Samotlor contains 1.33 sulfur or less, but
much of the oil incluéing Sarotlox crude is
only .85% sulfur by weicht. Wear Ust=-3alyk
and Surgut, the sulfur content is higher
and it ranges between 1.3% to 2.23. Speciiic
_gravity of rost Tyumen oil averages about
.85, ! .

c) Practicvally all of the 0il and gas reservoirs
are characterized by low to normal pressuIes

R
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and a water drive. The water drive nechanisn
. can be active in come instances; howaver, in
: many cases it has been found to be vory weak
‘ ‘or stagnant, due to perneability charges,
horizontal stratification, or oniy slight
' tilting of the roservoir beds. Generzally,
the production of either 0il or gas will
usually b2 accompaniesd by water and perhaps
a rapic éepleticn of bottom hole pressures,
. unless proper countermeasures areg taken
immediately. *

d)i)Average well yields may rangc—from 350 to 700
.o barrels deily for most oilfields but the
-5¢s Samotlor wells are said -to be better and iw
they may average about 1800 barrels per day.''
. Natural gas wells may produce 33 to 1905
million cubic feet of gas per day, hut
Urengoy walls have been reported to produce
over 200 million. Eowever, such natural
flow rates can rot be long sustained because
of low to average reservoir pressures which

would be a limiting factor. ¥

“

e) Surface conditions at most Tyumen fields must
be described as terrible with tundra and
600 to 1200 feet of permairost covering alil
. . of the natural gas deposits; while taiga,
peat’ bogs, or swamps cover most of the oil
accumulations. :
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